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DESCRIPTION 
PINCH VALVE 

TECHNICAL FIELD 

The present invention relates to a pinch valve used 
in a fluid transport pipeline in various industrial 
fields, such as chemical factories, semiconductor 
production, food processing, biotechnology or the like, 
and more particularly, to a pinch valve which has an 
opening degree adjustment mechanism enabling the opening 
degree to be adjusted more precisely and easily. 

BACKGROUND ART 

The applicant invented a pinch valve, improved over 
the conventional pinch valve, which is extremely compact, 
enhances the durability of a tube body laid inside during 
valve opening/closing operai:ions, and enables fine 
adjustment of the flow rate and filed an application for 
it previously (Japanese Patent Application No, 2001- 
179027). Explaining this structure with reference to FIG. 
8, it is provided with a cylinder body 52 having a 
cylinder portion 61 having a female screw portion 60 for 
adjustment of the opening degree at the top inner 
periphery thereof and an air port 62 cornmunicat ing with 
the bottom end of the cylinder portion 61, a , cylindrical 
handle 54 having at a bottom cuter periphery thereof a 
male screw portion 63 adapted to be screwed with the 
female screw portion 60 of the cylinder body 52 for 
adjustment of the opening degree, a disk-shaped spring 
carrier 55 sandwiching the spring 53 with the top end 
surface of the recess 64 of the handle 54, a connecting 
bar 56 engaged with the top of the handle 54 and having a 
bottom end surface connected with the spring carrier 55 
so 'that the spring 53 is sandv^iched between the handle 54 
and the spring carrier 55, a piston 57 sliding up and 
down against the inner periphery of the cylinder portion 
61 in a sealing manner and having a connecting portion 66 
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suspended from the center of the piston 57 so as to 
e^:tend in s sealiny rciawricj- Li'ij.-uuyh <a chrough hole 
formed in the center of the bottom surface of the 
cylinder body 52, a pressing piece 58 fixed to the bottom 
5 end of the connecting portion 66 of the piston 5"?, and a 
tube body 59 comprised of an elastic member held inside 
the body 51 and pressed against the pressing piece 58. 

The operation of this pinch valve will be described 
below. When the handle 54 is turned in the opening 

10 direction in a fully closed state wherein the valve is 

fully closed as shown in FIG. 8, the bottom end surface 
of the spring carrier 55 is raised via the connecting bar 
56. Along with this, the fluid pressure of the fluid 
flowing through the inside of the tube body 59 and the 

15 elastic force of the tube body 5S cause the pressing 

piece 58 to be pushed up. As a result, the piston 57 
rises and the tube body 59 becomes the intermediate 
opening degree- On the other hand, when compressed air is 
supplied from the air port 62 to the first space portion 

20 67 in a state wherein the valve is adjusted to the 

intermediate opening degree, the pressure of the 
compressed air causes the piston 57 to start to rise 
v;hile sliding at its periphery against the inner 
periphery of the cylinder portion 61. Along with this, 

25 the top end of the piston 57 rises while compressing the 

spring 53 via the spring carrier 55 and the pressing 
piece 58 rises via the connecting portion 66 suspended 
from the piston 57. Finally, the top end surface of the 
pressing piece 58 reaches the top end surface of the oval 

30 slit formed at the bottom end surface of the cylinder 

body 52, whereupon the rise of the piston 57 and the 
pressing piece 53 stops and the pinch valve becomes the 
fully opened state. 

Further, when the supply of air frorr, the air port 62 

35 to the first space portion 67 is stopped and the valve is 
opened to the atmosphere in the fully opened state^ the 
piston 57 starts to descend due to the resiliency of the 
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spring via the spring carrier 55 abutting against the 
spring Along v:ith this, th« t'j.e;D3ing piece also 

descends via the connecting portion 66 suspended from the 
piston 57. Finally, the bottom surface of a flange 68 of 
the connecting bar 56 reaches the bottom surface of the 
recess 64 formed at the top of the handle 54, whereupon 
the descent of the piston 57 and the pressing piece 58 is 
stopped and the pinch valve is adjusted to an 
intermediate opening degree. By adjusting the opening 
degree of the handle 54 in this way, it becomes possible 
to finely adjust the flow rate. 

However, in a pinch valve of the above 
configuration, the adjustment of the stroke of the 
pressing piece for adjusting the opening degree of the 
tube body is proportional to the amount of turning of the 
handle 54 and the proportional constant of the same is 
determined by the pitch of the male screw portion of the 
handle. Therefore, to adjust the stroke more precisely, 
adjustment by" an extrem.ely small angle of rotation is 
necessary. This results in the large operation error and 
therefore makes fine adjustment difficult. To enable 
finer adjustment, it is sufficient to make the pitch of 
the male screw portion of the handle 1 smaller, but 
making the pitch smaller causes problems in strength and 
in processing precision and therefore is limited. 

DISCLOSURE OF INVENTION 

The present invention has been made in consideration 
with the above problems of the prior art, and an object 
thereof is to provide a pinch valve enabling fine 
adjustment of the opening degree, that is, fine 
adjustment of the flow rate, in a conventional pitch 
valve, more precisely and easily. 

To achieve the above object, there is provided a 
pinch valve, which includes a main body formed with a 
groove for receiving an elastic tube body forming part of 
a flow passage of a fluid; a cylinder body of a closed- 
bottom tubular shape fixed to the main body and having a 



handle support portion provided at an inner periphery 
^hereof v.'ith a fcrr.al.x screw pOitiori, ^ cylinder portion 
arranged below the handle support portion and formed with 
a through hole in a center of a bottom thereof, and an 
air port communicating with a bottom end of the cylinder 
portion at a peripheral side thereof; a pisccn sliding up 
and down against an inner periphery of the cylinder 
portion in a sealing manner and having a connecting 
portion suspended from a center thereof so as to extend 
through the through hole of the cylinder portion in a 
sealing manner; a pressing piece fixed to a bottom end of 
the connecting portion cf the piston so as to press 
against the tube body when the piston descends; a 
cylindrical handle having a female screw portion formed 
on an inner periphery thereof and a male screw portion 
formed on a bottom outer periphery thereof and having a 
pitch larger than a pitch of the female screw portion, 
the male screw portion of the cylindrical handle adapted' 
to be screwed with the female screw portion of the handle 
support portion; a hollow stem having an annular 
projection formed at a top inner periphery thereof and a 
male screw portion formed on an outer periphery thereof 
so as to be screwed with the female screw portion of the 
handle, and accommodated in the cylinder body so as to 
allcv; the hollow stem to elide up and down and so as to 
prevent the hcllow stem from turning; and a piston pusher 
having an upper flange formed at a tcp end thereof and a 
lower flange formed at a bottom end thereof, the piston 
pusher inserted in the hollow stem so as to be able to 
slide up and down with a bottom end surface thereof 
contacting a tcp end of the piston, the upper flange 
engaging with a top surface of the annular projection of 
the hollow stem so that a spring is supported between the 
lov;er flange and a bottom surface of the annular 
projection of the hollow stem. 

The feature of the present invention lies in the 
point of forming screw portions on the inner periphery 
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and the boti.om of the outer periphery of a single 
cyllVi'ujil^&l handle and increasing the pitch cf the male 
screw portion formed on the bottom of the outer periphery 
of the handle from the pitch of the female screv/ portion 
5 formed on the inner periphery of the handle. Due to this, 

when the handle is' turned by one turn, the handle rises 
or descends by exactly the pitch of the male screw 
portion with respect to the handle support portion 
screwed with the male. screw portion formed on the outer 

10 periphery of the handle and the cylinder body connected 

to the same, while the hollow stem screv/ed vjith the 
female screw portion of the inner periphery of the handle 
moves in the reverse direction from the handle by exactly 
the pitch of the female screw portion with respect to the 

15 handle. That is, the hollow stem moves relative to the 

handle support portion and the cylinder body by exactly 
the pitch difference between the female screw portion and 
the male screw portion of the handle due to one turn of 
the handle, so that the position of the hollow stem can 

20 be changed by exactly a fine amount. On the other hand, 

due to the interaction between the annular projection of 
the hollow stem, the spring, and the two flanges of the 
piston pusher, the vertical position of the hollow stem 
defines the vertical position of the piston pusher and 

25 defines the opening degree of the tube body by the 

pressing piece via the piston. Thsrefcre, according to 
the structure of the pinch valve of the present 
invention, fine adjustment of the position of the hollow 
stem in the vertical direction can be achieved, so that 

30 fine adjustment of the opening degree cf the tube body 

(that is, the valve opening degree) can be achieved by 
the pressing piece via the piston. 

Further, since the piston pusher is inserted into 
the hollow stem so as to be able to slide up and down 

35 with a spring placed between the lower flange of the 

piston pusher and the annular projection of the hollow 
stem, a supply of air to the cylinder portion through the 



air port allows the piston pusher to rise with respect to 
the hollow ^Tfi^m agair.st tha force oZ Liit: spring 
regardless of the vertical position of the hollow stem 
with respect to the cylinder body. Accordingly, the pinch 
valve can be changed by supplying or releasing air to or 
from the cylinder portion betv;een the intermediate 
opening degree state and the fully opened state, without 
any accompanying change of the position cf the hollow 
stem due to turning of the handle. 

Preferably, a pitch difference between the female 
screw portion and the male screw portion of the handle 
may be set in a range of from 1/20 to 1/5 of the pitch of 
the male screw portion. If the pitch difference is 
smaller than 1/20 of the pitch of the male screw portion, 
the stroke of the handle becomes too large and the valve 
height becomes larger. Further, if the pitch difference 
is larger than 1/5 of the pitch of the male screw 
portion, fine adjustment of the valve opening degree 
becomes no longer possible. By selecting the pitch 
difference between the male screw portion and the female 
screw portion in the above range, it is possible to 
adjust the stroke of the handle as desired, so fine 
adjustment of a broad range of opening degree becomes 
possible . 

Alternatively, preferably, an inner periphery of a 
portion between the handle support portion and the 
cylinder portion of the cylinder body is formed with a 
recess, and the hollow stem has a flange accommodated in 
the recess of the cylinder body at a bottom end thereof. 
Accommodating the flange of the hollow stem in the recess 
of the cylinder body allows the hollow stem to be moved 
up and down by turning the handle, while preventing it to 
turn with respect to the cylinder body. 

Alternatively, preferably, the pressing piece is 
accommodated in an oval slit extending in a dii-rection 
perpendicular to an axis of the flow passage at a bottom 
end of the cylinder body. By accommodating the pressing 
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piece in the oval slit/ rotation of the pressing piece is 

j.AiilJLJMrj. ecu . 

Alternatively, preferably, connecting portions for 
connecting the tube body to another tube are provided at" 
5 the two sides of the main body. These connecting portions 
inatce it easy to connect the pinch valve to an outside 
flow passage. 

The material of the tube body of the pinch valve 
according to the present invention may be EPDM, a 
10 f luororubber, silicone rubber, a fluororesin, or a 

composite of a fluororubber and silicone rubber etc., but 
is not particularly limited. However, a composite of a 
f luororesin and silicone rubber may be mentioned as a . 
particularly preferable material. 
15 The material of the handle, cylinder body, handle 

support portion, hollow stem, and body may be a metal, 
plastic, or other rigid material, but is not particularly 
limited. ?VC, PVDF, or another fluororesin plastic may be 
mentioned as a particularly preferable material. 
20 Further, the material of the connecting portion 

forming the connecting body is not particularly limited 
so long as it is a plastic or other material having 
chemical resistance. PTFE, PVDF, PFA, or another 
fluororesin plastic may be mentioned as a particularly 
25 preferable material. 

BRIEF DESCRIPTIOM 0? DRAWINGS 
These above and other objects, features and 
advantages of the present invention will be described in 
more detail below based on the preferred embodiments of 
30 the present invention with reference to the accompanying 

drawings, wherein : 

FIG. 1 is a vertical cross-sectional view of a pinch 
valve in a closed state according to an embodiment of the 
present invention ; 
35 FIG. 2 is a vertical cress-sectional view of the 

pinch valve of FIG. 1 as seen from the side (in a flow 
passage direction) ; 
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FIG. 3 is an exploded perspective view of a handle/ 
hcllow st-^iu/ 6 Loppci / ;»px.-iii9 carrier, ana spring; 

FIG. 4 is a vertical cross-sectional view of the 
pinch valve of FIG.l in an opened state; 
5 FIG. 5 is a vertical cross-sectional view of the 

pinch valve of FIG. 4 as seen from the side (in a flow 
passage direction) ; 

FIG. 6 is a bottom viev; of a cylinder body shown in 
FIG. 1; 

IC FIG. 7 is a vertical cross-sectional view of the 

pinch valve of FIG. 1 in an intermediate opening degree 
state; and 

■ FIG. 8 is a vertical cross-sectional view of the 
prior art. 

15 BEST MODE FOR CARRYING OUT THE IMVEWTIOtJ 

Although several embodiments of the present 

invention will be described below with reference to the 

accompanying drawings, but the present invention is of 

course not limited to these embodiments. 
20 A pinch valve made of PVDF according to the present 

invention will be described with reference to the 

accompanying drawings. 

Reference numeral 1 designates a cylindrical handle, 

which is provided with a female screv; portion 13 formed 
25 at the inner periphery therecf and provided with a male 

screw portion 14 formed at the bottom outer periphery 

thereof by a pitch larger than the pitch of the female 

screw portion 13 and reduced in diameter from the top end 

of the handle (see FIGS. 1 and 3). 
30 Reference numeral 2 designates a closed-bottom tube 

shaped cylinder body, which is provided with a recess 15 

formed at the top inner periphery therecf and a cylinder 
.portion 17 formed below the recess 15. The cylinder 

portion. 17 is reduced in diameter from the recess 15 and 
35 has a through hole 16 formed at the center of the bottom 

thereof • 

Further, the bottom side surface of the cylinder 



body 2 is provided with an air port 18 communicating with 
the Icv.'er p^rt of the cylixiUer por-^ion ±1 , while the 
center of the bottom end surface is provided with an oval 
slit 28 centered about the through hole (see FIG, 6) . 

Reference numeral 3 designates a support for the 
handle 1, which has a female screw portion 19 formed at 
the inner periphery thereof and screv;ed with the male 
screw portion 14 of the handle 1 and is fixedly joined at 
the bottom end thereof to the top end of the recess 15 of 
the cylinder body 2 to form part of the cylinder body 2. 

Reference nurneral 4 designates a hollow stem, which 
has a male screw portion 20 formed at the outer periphery 
thereof and screwed into the female screw portion 13 of 
the handle 1, an annular pro:ection formed at the top 
inner periphery thereof, and a fiance 22 fornr.ed at the 
side surface of the bottom end and adapted to be 
accommodated in the recess 15 of the cylinder body 2. 
Although net shown, the hollow stem 4 is housed in the 
recess 15 cf the cylinder body 2, so that it can move up 
and down due to turning of the handle 1 while it cannot 
be turned with respect to the cylinder body 2 (see FIGS. 
1 and 3) . 

Reference numeral 5 designates a cylindrical 
stopper, which is supported at the inner periphery of rhe 
annular projection 21 of the hollow stem 4 and is 
provided at the top end thereof with a flange 25 adapted 
to be engaged with the top surface of the annular 
projection 21, that is, in contact with or separated from 
it (see FIGS. 1 and 3) , 

Reference numeral 6 designates a cylindrical spring 
carrier, which is connected to the bottom end of the 
stopper 5 and is provided at the side surface of the 
bottom end with a flange 26 engaged with the top surface 
of the piston 3 (see FIGS. 1 and 3). 

In this embodiment, the stopper 5 and the spring 
carrier 6 are connected and fixed by a bolt inserted 
through the two and a nut. However, the fixing method is 



not limited to this, and the two may be fixed by 
ccrcvring^ wclcliny, etc;, as weii. The stopper 5 and the 
spring carrier 6 are connected and fixed in this way to 
form a single piston pusher. 

Reference numeral 7 designates a spring, which is 
held sandwiched between the top surface of the flange 26 
of the spring carrier 6 and the bottom surface of the 
annular projection 21 of the hollow stem 4 in contact 
with them. In. this embodiTnent, one spring 7 is attached, 
but tv;o cr more springs 7 may also be attached in 
accordance with the required urging force. 

The piston 8 is of a disk shape, and has an 0-ring 
attached to its outer periphery. Further, the piston 8 
has its top end surface in constant contact with the 
bottom end surface of the spring carrier €, and is 
accommodated in the cylinder portion 17 of the cylinder 
body 2 so as to be able to slide up and dov^n in a sealing 
manner. The piston 3 is provided at the center bottom 
thereof with a tubular connecting portion 27 suspended 
from the same. The connecting portion 27 extends in a 
sealing manner through a through hole 16 formed in the 
bottom center of the cylinder body 2. The front end of 
the connecting portion 27 has a pressing piece 9 fixed 
thereto. In this embodiment, the pressing piece 9 is 
fixed by screwing to the front end of the fastening bolt 
inserted through the connecting portion 27. 

The pressing piece 9 is formed into a rod shape 
overall with the part pressing against the tube body 11 
being semicylindrical in cross-section. It is fixed to 
the connecting portion 27 of the piston 3 so as to 
perpendicularly intersect the axis of the flow passage 
and cut across the tube body 11. When the valve is fully 
opened, it is accommodated in an oval slit 28 which is 
formed at the bottom end surface of the cylinder body 2 
so as to perpendicularly intersect the axis of the flow 
passage (see FIGS. 4 and 5) . 

Reference numeral 10 designates a main body 
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connected and fixed to the bottom end surface of the 
cylindrical body 2 by a nut, bolt, etc. (not shov;n) . The 
main body 10 is formed with a groove 29 of a rectangular 
cross-section for accommodating the tube body 11 therein 
5 which extends along the axis of the flow passage. 

The tube body 11 is comprised of a composite of PTFE 
and silicone rubber obtained by stacking several layers 
of sheets of PTFE impregnated with silicone rubber, and 
forms the flov/ passage in the main body 10. In this 

10 embodiment, the material of the tube body is a composite 

of PTFE and silicone rubber. However, it may also be 
EPDM, silicone rubber, a f lucrorubber, composites of the 
same, etc. and is not particularly limited. 

Reference numeral 12 designates connecting portions 

15 mace of PTFE, which are formed by connecting body 

carriers 30 engaging with the groove portion 2S of the 
main body IC and the bottom of the cylinder body 2 and 
fixed to the cylinder body 2 and the main body 10 at the 
two side surfaces thereof, connecting bodies 32 encaging 

20 with the connecting body carriers 30 and connected with 
the tube body 11, and cap nuzs 31 screwed with the outer 
peripheries of the connecting body carriers 30 for 
fastening the connecting bodies 32 to the connecting body 
carriers 30. The structure of the connecting portion 12 

25 is not limited to the present embodiment and may be cf 

any type so long as it is a structure for connecting the 
tube of the pipeline and the tube body 11. 

The operation of the pinch valve of the present 
embodiment having the above configuration is as follows. 

30 In the state where the pinch valve shown in FIG. 1 

and FIG. 2 is fully closed, when compressed air is 
supplied under pressure into the cylinder portion 17 of 
the cylinder body 2 from the air port IS, the pressure of 
the compressed air causes the piston 8 to start to rise 

35 while sliding at its outer periphery against the inner 

periphery of the cylinder 17. Along with this, the top 
end surface of the piston 3 rises v;hile compressing the 
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spring 1 via the spring carrier 6, and the pressing piece 

S rises via 'che COnriewLiny porcion 2 7 suspcnueu Llu'JX che 

piston 8. Finally, the top end of the pressing piece 9 
. reaches the top end surface of the oval slit 28 formed at 
5 the bottom end of the cylinder body 2, whereupon the rise 

of the piston 8 and the pressing piece 9 is stopped and 
the cube body 11 becomes the fully opened state (the 
state shown in FIGS. 4 and 5) . 

Next, in the state where the pinch valve shown in 

10 FIGS. 4 and 5 is fully opened, when the supply of 

compressed air from the air port 18 to the cylinder 
portion 17 of the cylinder body 2 is stopped and the air 
in the cylinder portion 17 is released to the atmosphere, 
the piston 8 starts to descend due to the resiliency of 

15 the spring 7 via the spring carrier 6 abutting against 

the spring 7 and along with this the pressing piece 9 
also descends via the connecting portion 27 suspended 
from the piston 8. Finally, the bottom end surface of the 
piston 8 reaches the bottom surface cf the cylinder 

20 portion 17, whereupon the descent of the piston 8 and the 
pressing piece 9 is stopped and the tube body 11 becomes 
the fully closed state (the state shown in FIGS. 1 and 
2). At this time, to prevent the pressing piece 9 from 
turning, the top end surface of the pressing piece 9 is 

25 positioned inside the oval slit 28 of the cylinder body 

2. 

Next, the method of adjusting the pinch valve of the 
present embodiment to an intermediate opening degree will 
be described. 

30 In the state shown in FIG. 1, that is, the state 

where the pinch valve is fully closed, when the handle 1 
is turned by exactly one turn in the opening direction, 
the handle 1 rises by exactly the pitch of the male screw 
portion 14 formed on the outer periphery of the handle 1. 

35 Conversely, the hollow stem 4 screwed into the female 
screw portion 13 formed on the inner periphery of the 
handle 1 and having a pitch smaller than that of the male 
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screw portion 14 of the handle 1 descends by exactly the 
pitch of the female screw portion 13 of the handle 1. 
Overall^ the hollow stem 4 rises by exactly the 
difference in pitch between the two. For example, when 
5 the pitch of the male screw portion 13 formed on the 

inner periphery of the handle 1 and the female screw 
portion 20 of the hollov/ stem 4 are made 1.8 mm and the 
pitch of the male screw portion 14 formed on the outer 
periphery of the handle 1 and the female screw portion 19 

10 formed on the inner periphery of the handle support 

portion 3 are made 2.0 mm, the hollow stem 4 rises 0.2 mm 
by turning the handle one turn. That is, it rises by 
exactly 1/10 of the screw portion pitch of the male screw 
portion 14 formed on the outer periphery of the handle 1. 

15 Along with this, the bottom end surface of the spring 

carrier 6 is raised via the stopper 5 and the pressing 
piece 9 is pushed up by fluid pressure of the fluid 
flowing through the inside of the tube body 11 and the 
elastic force of the tube body 11, As a result, the 

20 piston 8 rises and the tube body 11 is adjusted to an 

intermediate opening degree (the state shown in FIG. 7). 

On zhe other hand, the transition from the state 
wherein the pinch valve is adjusted to the intermediate 
opening degree to the fully opened state or from the 

25 fully opened state to the intermediate opening degree 

state may be performed by supplying air from the air port 
18 or releasing the pressurized air in the same manner as 
described above. 

As described abo-x,'e, the pinch valve of the present 

30 embodiment can not only start and stop the flow of fluid, 

but also allcv/ fluid to pass through it at an 
intermediate opening degree. Therefore, it is possible to 
use this as a back pressure valve in a closed loop 
pipeline of a system such as a semiconductor production 

35 system. 

Since the pinch valve cf the present invention has 
the above structure, using this enables the opening 
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degree to be adjusted more precisely and easily compared 
v/2.th convent icncil ^nd enabitsS Llit? Lln^ adjusTLmen'c 

of rhe flov/ rate to be performed quickly over a broad 
range . 

5 While the present invention has been described v/ith 

reference to specific embodiments shown in the 
accompanying drawings, these embodirients are for 
explanatory purposes and ere not limitative in any sense. 
Therefore, the scope of the present invention is only 
10 limited by the claims. The preferred embodiments of the 
present invention can be modified and chanced without 
departing from the scope of the claims. 
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